Systematic reviews are considered the most reliable tool to summarize existing evidence. To determine whether reviews that address the same questions can produce different answers we examined systematic reviews of herbal medicine, homeopathy, and acupuncture taken from a previously established database. Information on literature searching, inclusion criteria, selection process, quality assessment, data extraction, methods to summarize primary studies, number of included studies, results and conclusions was compared qualitatively.
INTRODUCTION
Systematic reviews and meta-analyses are regarded as the best methods to summarize evidence on the effectiveness of healthcare interventions 1, 2 . Systematic methods are designed to avoid biases and make results and conclusions as objective as possible. However, systematic reviews are retrospective and strongly depend on the quality of the primary material. In the review process decisions have to be taken that may influence the findings. Finally, unless the results are very clearcut, reviewers with different prejudices about the hypothesis under investigation may draw different conclusions from the same data. Several articles reporting examples of discordant systematic reviews have been published 3-7 but we have found no empirical studies on how often and why discrepancies occur. Within the framework of a project for collecting and analysing systematic reviews of clinical trials of herbal medicine, homeopathy and acupuncture performed for the Cochrane Collaboration's complementary medicine field [8] [9] [10] we compared reviews addressing the same topic.
METHODS
Systematic reviews of clinical trials of herbal medicines, homeopathy and acupuncture published between the years 1989 and 2001 addressing the same topic were identified from the database. To be included, reviews had to explicitly describe inclusion and exclusion criteria, the methods used to search the literature, the methods used to assess study quality and the methods for summarizing results when the review included a meta-analysis. Sets of reviews were judged to address the same topic if they were on the same intervention for the same condition and if they covered the same comparisons. When the focus of one review was broader than in another (for example, back pain in one, low back pain in another) the reviews were included if the subgroup of studies in the broader review could be clearly separated for comparison. Reviews within a review set had to have been published within a period of 4 previous years. One assessor screened all systematic reviews included in the database and selected those which addressed broadly similar questions (for example, all reviews of garlic for cardiovascular risk factors). All reviews identified at the screening step were then checked in detail for whether they addressed the same questions. In case of uncertainty a second assessor was involved. For each review the following details were extracted into a spreadsheet: literature search (databases searched, other search methods used), inclusion criteria (concerning patients, experimental and control interventions, outcomes, study design, language, other), selection process (whether described or not, number of studies at different selection levels), data extraction, quality assessment methods, methods to summarize primary studies, number of included studies, results and methodological quality of primary studies as assessed by the reviewers, and conclusions drawn. To check whether the same primary studies on a given topic were included and to investigate the influence of the date of publication, all studies included by any of the reviews were entered into a list. The only quantitative outcome criteria were the number of included primary studies and the overlap of included primary studies published at least one year before the oldest review. All other analyses were qualitative.
FINDINGS
Among a total of seventeen review sets consisting of 2-5 overviews addressing the same topics and meeting the inclusion criteria (Table 1) , eight were on acupuncture, six on herbal medicines and three on homeopathy. The total number of included reviews was 38 ; three acupuncture reviews 14, 18, 21 contributed to two review sets, since they covered more than one topic. The sample of primary studies varied by more than 25% in fifteen review sets, and by more than 50% in ten. In just one review set (P6-acupuncture stimulation for morning sickness) the age of the review and the resulting availability of trials explained major differences.
The most common reason for discrepancies regarding the sample of included studies was differences in inclusion criteria. This is exemplified by the reviews on hypericum extracts for depression. All these reviews aimed to assess whether hypericum extracts are more effective than placebo or similar in efficacy to standard antidepressants. The number of primary studies varied between 2 and 17 for placebo-controlled trials (with older reviews including more studies) and between 3 and 10 for trials against
J a n u a r y 2 0 0 3 standard antidepressants. Table 2 shows variations in the inclusion criteria between the five reviews, and for the general reader it is almost impossible to know which differences are relevant. For example, the restriction to trials published in English in the review by Gaster 33 explains the exclusion of 12 of the 17 placebo-controlled trials included in the older review by Linde et al. 30 ; the restriction to mono-preparations explains only one exclusion; and the restriction to double-blind trials had no consequences at all. The main reasons for exclusion of available randomized trials of hypericum in depressed patients are printed in italics in Table 2 .
The comprehensiveness of the literature searches was very difficult to assess. Searches in the database Medline were sometimes described in sufficient detail to allow a comparison. However, Medline covers only a small minority of complementary medicine journals and almost all reviewers searched additional sources. In a published paper, to describe these searches in a manner that will allow replication is almost impossible. The comprehensiveness of literature searches could therefore be evaluated only indirectly, by comparing the sample of included studies in a single review with the total sample of studies in any of the reviews, with exclusions taken into account. Obvious relevant differences in comprehensiveness existed in seven review sets (see Table 1 ). However, there were examples of reviews with quite different search strategies coming up with almost identical study samples (for example, the Echinacea reviews 38, 39 ).
Although the methods for quality assessment of primary studies in the reviews differed considerably (a wide variety of scores and checklists), major disagreements about overall quality were rare. A striking exception is the three reviews including trials of acupuncture for low back pain. Only one of these reviews is explicitly restricted to low back pain 16 , one is on back pain 15 and one on back and neck pain 14 . However, most of the primary studies in the latter two are also on low back pain. Ernst and White 15 described the methodological quality of the back pain studies reviewed as 'good in the majority of studies'; van Tulder et al. 16 concluded for the low back pain trials that 'methodological quality was . . . extremely poor' and Smith et al. 14 judged that the 'majority of trials were of poor quality'.
Because of the heterogeneity of the primary studies, the variability of outcome measures and insufficient reporting, only 20 reviews included a quantitative meta-analysis. In six review sets more than one review included a metaanalysis. While the reported effect sizes differed to some extent, this was mainly because of differences in the study samples. Only in the 3 reviews addressing the question whether homeopathy is any different from placebo did the meta-analytic methods differ fundamentally and this, together with differences in the study samples, led to discrepant conclusions ( Table 3) .
Instead of or in addition to meta-analysis, results of primary studies were summarized descriptively or in vote counts. As the vote-counting systems often differed slightly, formal analysis of agreement proved difficult. In the case of trials of acupuncture for low back pain the discrepancies were large (Table 4 ).
There was good agreement in almost all review sets that further research on the respective topic is needed; only one review explicitly states that new studies on homeopathy would be unlikely to end the controversy on this therapy 45 . Strong disagreements about the available evidence were seen in reviews of acupuncture for low back pain (as we have noted earlier) and of homeopathy versus placebo; more subtle differences in conclusions were common, and seemed to depend more on the prior beliefs of the reviewers than on the data.
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DISCUSSION
This qualitative analysis indicates that systematic review of clinical trials of herbal medicine, homeopathy and acupuncture can greatly differ in their conclusions. We were surprised by the number and scale of the discrepancies. In large part, we believe, they are traceable to the multiple decisions taken during the planning, performance and interpretation.
A limitation of our study is that the extractions and assessments were done mainly by a single investigator. A crucial issue is also whether a set of reviews is considered to address the same topic. Researchers doing systematic reviews and general readers probably have different ideas about this. For researchers it will be clear that subtle differences in inclusion criteria mean that slightly different questions are answered. The general reader, however, reads a systematic review to learn whether there is evidence that, for example, 'hypericum works for depression'. This reader will not know that the words 'attempting to retrieve all relevant Englishlanguage articles' will exclude most of the relevant work.
There is evidence that well-conducted clinical trials yield the least promising results 49 . Could it be that differences in quality explain the discrepancies between systematic reviews. Jadad and McQuay did find that less rigorous reviews more often had positive conclusions 6 , but Katerndahl and Lawler 4 and Assendelft et al. 50 reached the opposite conclusion. Jadad et al., looking at asthma reviews 51 , found no differences related to quality. Nor, in our review samples, do differences in the quality of reviews seem to contribute to the discrepancies. Undoubtedly, readers should check whether systematic reviews fulfil 20
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V o l u m e 9 6 J a n u a r y 2 0 0 3 30 , only those that comply with up-to-date diagnostic criteria 31 or those with observation periods of at least 6 weeks. Jadad et al. 52 provide some guidance on how to cope with discordant quantitative meta-analyses, but the reader must be in possession of all the discordant reviews, as well as the time and specialized knowledge to decide which methods were most appropriate. We have looked only at reviews in complementary medicine but we suspect that the problem applies also to conventional medicine [3] [4] [5] [6] [7] .
What are the implications of our findings? They must not be misinterpreted as an argument for returning to unsystematic reviews, in which the discrepancies tend to be greater 50, 53 . In the past ten years the methodology of systematic reviews has developed considerably, and recent guidelines 54 should improve the reporting in future years. Even so, caution will still be needed in their interpretation. Discrepancies between high-quality reviews will always be possible.
